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Introduction
Photopolymerization, which is known to be an easy, energy efficient, and solvent-free process, has become the successful technique of producing novel macromolecular materials.
Photopolymerization via cationic mechanism, especially cationic ring-opening polymerization of epoxides, provides also such benefits as good polymer properties, low volume shrinkage, and an ability to proceed in the presence of air [1] .
The main drawback of the use of epoxy monomers is related to their rather low photopolymerization speed [1, 2] . Different types of photosensitizators, facilitating the photoinitiator photolysis via redox reaction, have been already proposed to accelerate the epoxy polymerization [1, 2] . Another approach is called free-radical-promoted cationic polymerization process (FRPCP) indicating that free radicals speed up ring-opening polymerization by producing more initiating and propagating cationic species [2, 3] .
So, the objective of our work is to investigate the ability of free-radical polymerizable acrylate to promote the aliphatic epoxy polymerization during the formation of epoxy-acrylate interpenetrating polymer network (IPN), where acrylate will be not only a photosensitizer but also an active component of the system.
Results and discussion
At first the photopolymerization of neat [4, 5] , which confirms the pure reactivity of aliphatic epoxy resins in the photopolymerization process.
Namely, the glycidyl epoxy groups are characterized by a long induction period and, due to their high mobility, by an ability to form a stable pseudo-five-membered ring with the neighboring oxygen atom of the ether group via hydrogen bonds. This results in the raise of the ring-opening reaction activation energy [6] .
Therefore, it is important to enhance the rate of epoxy resins cationic photopolymerization. One of the ways of its accelerating is FRPCP -a novel process, which has been particularly illustrated by adding the small amounts of tris-(trimethylsilyl)silane generating active silyl radicals [3, 7] . Within this method it is also possible to use a photosensitizer both as the source of free radicals and as one of the basic components, capable to reveal other useful properties. Such approach was successfully used by applying a significant amount (almost 30 %) of Nvinylcarbazole also polymerizing in a system and improving the optical characteristics of epoxy polymers [2] .
Considering this, it was decided to verify whether a diacrylate oligomer triethyleneglycol dimethacrylate (TEGDM) polymerizing via free radical mechanism will enhance a cationic photopolymerization of the aliphatic diepoxide.
Moreover, the polymerization of the mixture of UP-650 D and TEGDM leads to the formation of simultaneous epoxy-acrylate IPNs -an interesting class of polymer materials that combines the best properties of their components [1, 8] .
As we investigated earlier, in similar systems a cationic photoinitiator triphenylsulfonium hexafluoro-phosphate (TSHFP) can be used to induce both cationic and free radical polymerization processes [9, 10] . It is possible due to the fact that during its photocatalytic cleavage TSHFP produces not only cationic reactive species but also free radical ones (as depicted on the scheme below) and initiates two types of photopolymerizations [9] [10] [11] [12] [13] : 
